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(57) ABSTRACT

Provide 1s an infrared detector that has a simple configuration,
has a high amplification factor, and 1s configured to operate at
low voltage. An NMOS ftransistor at an output stage of a
pyroelectric infrared detection element serves as a common
source amplifier circuit 1n which a source i1s connected to
GND wvia a resistor and a capacitor that are connected 1n

parallel.
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INFRARED DETECTOR

RELATED APPLICATIONS

This application claims priority under 35 U.S.C. §119 to
Japanese Patent Application No. 2013-178501 filed on Aug.

29, 2013, the entire content of which 1s hereby incorporated
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an infrared detector using,
a pyroelectric infrared detection element.

2. Description of the Related Art

FI1G. 2 1llustrates a circuit diagram of a related-art infrared
detector using a pyroelectric infrared detection element.

The related-art infrared detector using a pyroelectric inira-
red detection element includes a pyroelectric infrared detec-
tion element 100, resistors 107 and 109, a constant voltage
circuit 200, and an output terminal 110.

The pyroelectric infrared detection element 100 includes a
pyroelectric element 101, an NMOS transistor 102, and a
resistor 103.

The NMOS transistor 102 has a gate connected to the
pyroelectric element 101 and the resistor 103, a drain con-
nected to the output terminal 110 and to the constant voltage
circuit 200 via the resistor 109, and a source connected to
GND via the resistor 107. In other words, an output stage of
the pyroelectric infrared detection element 100 serves as a
common source amplifier circuit ol the NMOS transistor 102.

The above-mentioned pyroelectric infrared detection ele-
ment 100 operates as follows to detect infrared ray.

When infrared ray enters the pyroelectric infrared detec-
tion element 100, the resistor 103 converts electric charges
generated 1n the pyroelectric element 101 1nto a voltage, and
then a gate voltage of the NMOS transistor 102 increases.
When the gate voltage increases, a drain current flows
through the NMOS transistor 102 to vary a voltage at a node
between the drain of the NMOS transistor 102 and the resistor
109, that 1s, a voltage at the output terminal 110. In this
manner, because the NMOS transistor 102 serves as a com-
mon source amplifier circuit, by setting an appropriate resis-
tance value of the resistor 109, the output stage of the pyro-
electric infrared detection element 100 can obtain a desired
amplification factor (see, for example, Japanese Patent Appli-
cation Laid-open No. He1 05-340807).

In the output stage of the above-mentioned infrared detec-
tor, the amplification factor 1s determined by the ratio of the
resistance values of the resistor 107 and the resistor 109. In
other words, 1n order to increase the amplification factor, 1t 1s
necessary to increase the resistance value of the resistor 109
to be larger than that of the resistor 107. Accordingly, 1t the
amplification factor 1s increased, a higher voltage 1s generated
in the resistor 109, and hence 1t 1s necessary to increase a
voltage to be output from the constant voltage circuit 200. In
other words, the related-art infrared detector has a problem 1n
that low voltage operation cannot be performed.

SUMMARY OF THE INVENTION

The present invention has been devised 1n order to solve the
problem described above, and provides an infrared detector
having a high amplification factor and configured to operate

at low voltage.
In order to solve the related-art problem, an output stage of
a pyroelectric infrared detection element 1s configured as a
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common source amplifier circuit in which a resistor and a
capacitor are connected 1n parallel between a source of an

NMOS transistor and GND.

According to the infrared detector of one embodiment of
the present invention, the NMOS transistor at the output stage
of the pyroelectric infrared detection element serves as a
common source amplifier circuit 1n which the source 1s con-
nected to GND wvia the resistor and the capacitor that are
connected 1n parallel. Consequently, 1t 1s unnecessary to
increase aresistance value of a resistor connected to a drain of
the NMOS transistor, and hence there 1s an effect that the
inirared detector can have a high amplification factor and
perform low voltage operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a circuit diagram of an infrared detector using a
pyroelectric infrared detection element according to an
embodiment of the present invention.

FIG. 2 1s a circuit diagram of a related-art infrared detector
using a pyroelectric infrared detection element.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Now, an embodiment of the present invention 1s described
with reference to the accompanying drawing.

FIG. 1 1s a circuit diagram of an infrared detector using a
pyroelectric infrared detection element according to this
embodiment.

The infrared detector according to this embodiment
includes a pyroelectric infrared detection element 100, resis-
tors 107 and 109, a capacitor 108, and an output terminal 110.

The pyroelectric infrared detection element 100 includes a
pyroelectric element 101, an NMOS transistor 102, a resistor
103, a drainterminal 104, a source terminal 105, and a ground
terminal 106.

The NMOS ftransistor 102 has a gate connected to one
terminal of the pyroelectric element 101 and one terminal of
the resistor 103, a drain connected to the drain terminal 104,
and a source connected to the source terminal 105. The other
terminal of the pyroelectric element 101 and the other termi-
nal of the resistor 103 are connected to the ground terminal
106. The drain terminal 104 1s connected to the output termi-
nal 110 and to VDD wvia the resistor 109. The source terminal
105 1s connected to GND via the resistor 107 and the capaci-
tor 108. In other words, an output stage of the pyroelectric
infrared detection element 100 serves as a common source
amplifier circuit of the NMOS transistor 102.

The above-mentioned inirared detector operates as follows
to detect infrared ray.

When 1nirared ray enters the pyroelectric infrared detec-
tion element 100, the resistor 103 converts electric charges
generated 1n the pyroelectric element 101 1nto a voltage, and
then a gate voltage of the NMOS transistor 102 increases.
Because the NMOS transistor 102 has high drivability, when
the gate voltage increases, a source voltage thereof also
intends to increase. In this case, because the capacitor 108 1s
connected to the source terminal 105 1n parallel to the resistor
107, the source voltage of the NMOS transistor 102 1s main-
tained at a voltage before the increase i gate voltage. As a
result, a gate-source voltage of the NMOS transistor 102
increases, and a larger amount of drain current of the NMOS
transistor 102 flows than without the capacitor 108. The
increased amount of the drain current 1s a value determined by
multiplying an increased amount of the gate voltage of the

NMOS transistor 102 by a K value of the NMOS transisto
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102. Because this drain current flows through the resistor 109,
an amplification factor of the output stage of the infrared
detector can be increased without the need of increasing a
resistance value of the resistor 109 to be larger than that of the
resistor 107.

As described above, 1n the infrared detector using the pyro-
clectric infrared detection element according to this embodi-
ment, the NMOS transistor serves as a common source ampli-
fier circuit 1n which the source 1s connected to GND via the
resistor and the capacitor that are connected in parallel. Thus,
the amplification factor of the output stage of the infrared
detector can be increased without the need of increasing the
resistance value of the resistor 109 to be larger than that of the
resistor 107. Consequently, the infrared detector can operate
at a lower voltage than in the related art.

Note that, the infrared detector according to this embodi-
ment 1s configured to apply a power supply voltage (VDD) to
the drain terminal of the pyroelectric infrared detection ele-
ment via the resistor, but may be configured to apply a con-
stant voltage output from a constant voltage circuit.

What is claimed 1s:

1. An infrared detector for detecting a change 1n incident
amount of infrared ray, comprising:
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a pyroelectric infrared detection element, including;:

a transistor comprising a drain terminal and a source
terminal;

wherein the drain terminal 1s connected to an output
terminal of the infrared detector; and

a ground terminal connected to a ground;

a first resistor connected between the drain terminal and a
power supply terminal;

a second resistor connected between the source terminal
and the ground; and

a capacitor connected between the source terminal and the
ground and connected in parallel to the second resistor,
wherein as a gate voltage of the transistor increases, the
capacitor 1s configured to maintain a source voltage not
to increase with the gate voltage; and

wherein an increased amount of a drain current flows
through the first resistor and the increased amount of the
drain current corresponds to a value determined by mul-
tiplying an increased amount of a gate voltage of the
transistor by a K value of the transistor.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

